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Abstract 
The purpose of this study is to examine the performance showed by the students in solving 2nd degree equations (quadratic 
equation) with one unknown. The study made use of qualitative research. Sample of the resarch is 23 10th grade students from 
two different schools, Anatolian Turgutlu High School and Milli Piyango Anatolian High School in Turgutlu district in the city 
of Manisa in the academic year 2012-2013. In order to collect the research data, 5 quadratic equations with one unknown whose 
degrees of difficulty are not the same were selected from the different textbooks relevant to the topic. The data obtained have 
been analyzed by the researchers. As a result of the research, it is determined that all of the students know the formulas as they 
memorize the required formulas while solving a quadratic equation with one unknown. Therefore, it is observed that the entire 
students solved the question in case of the question type in which the formula is directly applied. It is found that even though a 
portion of students knows the formulas they did not know how to solve the question by putting information together. In other 
words, it is observed that for the question types which can be solved by making interpretation the students made mistakes and 
even the vast majority of them could not solve the question. The students also need the information of square root concept so as 
to be able to solve the questions. Some questions containing square root concept in solving quadratic equation with one unknown 
were found difficult by the students. 
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1. Introduction  
Nowadays, almost every kind of occupational groups is required a little knowledge of mathematics, especially 
mathematical thinking. Employers expect their workers to solve the problems which have never been come across 
before. This raises the requirement for producing solutions to the problem by reasoning instead of incomplete 
mathematical skills. Hence, the new understanding in mathematics education is to bring the learning mathematics to 
the forefront by making mathematics rather than learning math-only in accordance with the definition of 
mathematics (Olkun & Toluk, 2003). A variety of problems has been experiencing in mathematics education and 
teaching in each country to the same extent and, even though it is not common, nearly in all schools in Turkey. For 
example, the primary and secondary school students have been facing a number of challenges and difficulties in 
learning the mathematics topics; in addition, they take a dislike to the mathematics courses and worry about them 
(Ersoy & Ardahan, 2003). All this negativity observed in schools has a large number of reasons such as teacher, 
student, physical conditions of the class, program, etc. and a number of negative factors accelerate the process 
(Yenilmez, 2007). 
The development of the process of education is possible with a continuous regeneration by means of elimination 
of difficulties, overcoming deadlocks, elimination of deficiencies and mistakes. Determination of the topics which 
students have difficulty in an area forms the basis for the studies which will be done on this topic. It is impossible 
that an individual who has learning disabilities on a topic in the course of math described as a cumulative science 
especially in the way of building topics on each other can perform his further learnings without problem (Altun, 
1998). In the study in which they used of a multiple-choice detection test containing questions from various topics 
such as four operations, factorization, equation solving, absolute value, function and the logarithm, Tall and Razali 
(1993) indicated that the learning difficulties concentrate on how students use the concepts and coordinate the 
operations. Likewise, they indicated that the challenges faced by the perceivers as operational are more than the 
challenges faced by the perceivers as conceptual. All concepts in mathematics are related to each other, each new 
concept is another relationship built upon the concept of its predecessor. Nowadays it is considered that an effective 
learning suited to the structure of mathematics can be performed via “relational learning". The relational learning 
consists of concepts and processes knowledge as well as the relationship between them. After the student gains the 
knowledge of the concepts and processes, if he cannot associate the concepts information to the processes 
information he would not be capable of learning math (Baykul, 2003). According to Willoughby (1991), there are 
four effective steps the children can follow to learn math. 
1) Derivation of mathematics on their own reality,  
2) Discover and use of the power of abstract thinking, 
3) Practising, 
4) Applying mathematics to an interesting thing for themselves (Sahin, 2007). 
According to Pressley (1995), mathematical learning is better if it is a result of the students’ own activities. When 
the children create their own mathematical understanding, the information is firmly connected to those the children 
learnt before. 
The main objective of the elementary school and high school mathematics curriculum is to develop algebra and 
algebraic thinking. Algebra is usually perceived as various symbols, expressions, and their presences, and the 
equations and solving the equations (Smith, Eisenmann, Jansen & Star, 2000). In our country as in many other 
countries, algebra is also among the information that an individual being educating through the basic and mandatory 
training must obtain. The students begin to meet the algebra topics in second year class of elementary education and 
this topic forms the basis of many topics they will encounter in their future mathematical trainings. 
Algebra is acquired the ability of abstract thinking and hence logical interpretation to the students. Introduction to 
the symbolic notation in algebra is important for the development of basic mathematical concepts. Algebra, in 
general, is a branch of mathematics transforming information into generalized equations by using numbers and 
symbols. In his study, Davis (1986) said that the essence of mathematics is not in the symbols but in the ideas the 
symbols symbolize. Despite the use of many different methods in teaching algebra, still the most common one is the 
traditional methods. Although algebra is required in our life, most of the students try to learn algebra by memorizing 
and most of the teachers canalize the students to learn it by heart through their teaching methods they have been 
using. Teachers should teach the algebra in such a way that they maximize the levels of understanding and 
remembrance of the students (Kitt and Leitze, 1992;Yenilmez, Teke, 2008). In another study done by Ersoy and 
Erbas (2002), the success in basic algebra, especially equating and solving of the 9th grade students and accordingly 
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the difficulties they encounter were investigated. The research results show that the students have algebra learning-
related difficulties and the studies overcoming the difficulties should be done. The quadratic equations with one 
unknown which is one of the basic topics containing in algebra learning in secondary education mathematics 
program are those of the basic algebra topics that students can use in solving the algebraic verbal problems. 
 
2. Method 
2.1 Research Group 
The sample of this research consists of 23 10th grade students from two different schools, Anatolian Turgutlu 
High School and Milli Piyango Anatolian High School in Turgutlu district in the city of Manisa in the academic 
year 2012-2013. In this study, 5 quadratic equations with one unknown variable are selected and the students were 
asked to answer the questions using the classical method. The reason of classic test application is to observe in 
which topics the students have lack of information and where they make mistakes. In the process of preparing the 
exam, as a first the achievements laid down in mathematics program related to the topic of quadratic equations with 
one unknown and the math textbooks were examined. The aim of this study is to determine the students’ skills of 
solving quadratic equations with one unknown. To do this, the questions in different difficulty levels which are 
available in Ministry Of National Education (MEB) approved textbooks related to the topic and were questioned in 
the previous university entrance exams have been selected. The selected questions were prepared in accordance with 
the opinions of a mathematics educator and a secondary education math teacher. The exam duration is determined as 
50 minutes. 
2.1.1. Problem used in research 
In order to obtain the data of this research the following questions were given to the students. The questions were 
prepared to measure the students’ knowledge on quadratic equations with one unknown. The students were asked to 
answer the questions using the classic method. The reason of the classic test implementation is to examine where the 
students have lack of information on the topic of quadratic equations with one unknown and what type of mistakes 
they make. 
2.1.2. Questions 
1.)  Let ܾ ൅ ܿ ൌ െͳ  be, in the equation  ݔଶ ൅ ܾݔ ൅ ܿ ൌ Ͳ . Let the roots of the equation will beݔଵݔଶ. What’s 
the value of c ifξݔଵ ൅ ξݔଶ ൌ Ͷ? 
2.) If the roots of  ݔଶ െ ʹݔ ൅ ܽ ൌ Ͳ are ݔଵݔଶ , for what values of  a  the equation ݔଵ ൅ ݔଶ ൅ ݔଵݔଶ , will be 
equal to 5. 
3.)  If the roots of  ʹݔଶ െ ͷݔ ൅ ݌ଶ ൅ ݍଶ ൌ Ͳ  are  ݌ݍ, then  what’s the discriminant of  this equation?  
4.) Roots of the equation ʹݔଶ െ ͷݔ ൅ ݌ଶ ൅ ݍଶ ൌ Ͳ   are ݔଵݔଶ . What’s the value of ݊  if  ݔଵଶ ൅ ݔଶଶ ൌ ͳͲ ? 
5.) What should be the connection between ܾ in order to make the roots of the equation, 
 ሺݔ ൅ ݐሻଶ ൅ ʹܾሺݔ ൅ ݐሻ ൅ ܿ ൌ Ͳǡ ݐ א ܴ, imaginary. 
3. Findings 
The study findings were assessed qualitatively. This research consists of 5 classic questions. The questions were 
selected among the questions which were questioned in previous university entrance exams and are in Ministry Of 
National Education approved textbooks. In the exam, the students’ performances and mistakes in finding the sum 
and product of the roots of quadratic equations with one unknown, determining whether and when the roots of 
quadratic equations with one unknown are real numbers, finding the relationship between the roots of quadratic 
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equations with one unknown were examined . The students ' answers were evaluated as true, false, and blank. The 
test was applied to 23 female and 23 male students, totally 46 students. The students’ answers have been reviewed 
according to gender and are transformed into a table. The success percentages were calculated with the available 
data. Then the questions the students generally have difficulties were analyzed.  
Table3.1. In school and gender basis, solution amounts of the answers true, false and blank. 
   Q1 Q2 Q3 Q4 Q5 
 
 
A high school 
 
 
Girl 
10 
True 1 10 6 5 1 
False 7 0 2 2 6 
Blank 2 0 2 3 3 
 
Boy 
13 
True 7 13 10 8 9 
False 3 0 2 1 2 
Blank 3 0 1 4 2 
 
 
B high school 
 
Girl 
13 
True 3 13 4 10 11 
False 8 0 7 1 1 
Blank 2 0 2 2 1 
 
Boy 
10 
True 3 10 2 2 7 
False 6 0 5 4 2 
Blank 1 0 3 4 1 
   As is also understood from the above table, the female students' achievement in A high school is 46% while male 
students 94%. The female students' achievement in B high school is 82%, while male students 48%. While 
comparing the achievements of female and male students without exception regarding schools, it is seen that the 
male students are more successful.  While comparing the achievements of two schools without exception regarding 
female and male students, it is found that the school A is more successful. 
Tablo3.2 True, false and blank solutions and percentages 
 
 
 
 
   As is also understood from the above table, it is seen that most of the students participating in the research had 
difficulty of resolving the 1st question, half of the students solved the question wrongly, and a part of the student left 
it empty. Nearly half the students answered the 3rd question correctly, more than half of the students solved the 4th 
and 5th questions correctly. As the 2nd question was easy for the students, all the students solved this question 
correctly.   
   The 1st question is the question that the highest mistake the students made. Most students have used the correct 
method to solve this problem, but they could not complete the question correctly. A portion of the students could not 
consider replacing the value of ξܿ  with x. A part of the students wrote x instead of ξܿ  like the student A but they 
wrote ξݔ  instead of x while placing it in the equation. Therefore, they could not reach the solution. A part of the 
student found the value of x=3 but as c is asked for; they could not find the value 9 by forgettingܿ ൌ  ݔଶ. A part of 
students made mistake when opening the radical expression to binomial and this is due to the student’s lack of 
information on root numbers.  
   Since the second question is a question in which the sum and product formulas of the roots are directly applied and 
that does not require comment, it was answered by all students correctly. 
   In the 3rd question, a part of the students placed the p and q in the equation by thinking that p and q should satisfy 
the equation as the roots of the equation. Most of the students tried to solve that question in the same processes. 
Those students know how to find the discriminant. But, although they know the relations between root sum and root 
Questions True  
 f         % 
    False  
  f         % 
Blank  
f        % 
1 14 30 24 52 8 17 
2 46 100 0 0 0 0 
3 22 48 16 35 8 17 
4 25 54 8 17 13 28 
5 28 61 11 24 7 15 
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product in quadratic equation with one unknown, they could not reach the solution by interpreting it due to not using 
their former information. 
   In the 4th question, most of the students know the formula for the root product. But they could not reach the 
solution by interpreting. Some part of the students, they made a misconception as they don’t know how to do the 
operation with radical expressions. Therefore, they could not reach the solution. 
 
   The students except the ones answered this question correctly could not bring any comments on the 5td question. 
One of the reasons why the question could not be solved is that the students didn’t know what it means whether the 
roots of quadratic equation are real number. The other reason is that the quadratic equation is given in a different 
way. This situation changed the students’ view of question and that made students think that they could not solve it. 
A part of the students could not consider that the discriminant must be less than zero since the roots of quadratic 
equation must not be real numbers. Therefore, they could not interpret the relation between b and c. 
4. Conclusions and Recommendations      
Most of the students are afraid of math during their education life. But whatever we think of math, good or bad, 
easy or hard, the truth all we know is that: Math is a part of our lives. In our schools, if it is emphasized that 
mathematics is a part of our lives, students can apply their learned information to their life.  
In general mathematics course could be instructed to the students by concretizing it starting with the first year of 
education, continuing in primary and secondary education level, and giving examples from daily life and showing 
the usage fields (Alkan, Koroglu, and Baser, 1999). 
If the math teachers instruct the course in such a way that the students understand the basic concepts better, 
instead of making the students memorize the information, this will increase the interest in this lesson. However, use 
of different solution strategies by teachers will also contribute the reinforcement of students' information.  
One of the topics that the students will benefit from different solution strategies in mathematics education is the 
learning of equation solutions. Algebraic concepts are more than being mathematical field information learned in 
schools, nowadays math is considered as an integral and indispensable part of literacy (Ersoy, Erbas 2002).   
Algebra providing the structure of abstract thought, in many respects, takes on a task as a common bridge and 
language in terms of conceptual and theoretical aspects among the subfields of mathematics and the elements of 
other disciplines. In this context, algebra should be considered as an important building block, binding mortar and 
configurator element among the basic information and skills the individuals will obtain in education and business 
life. The studies carried out show that the students in different school and the class levels have difficulties, common 
mistakes and basic misconceptions related to many algebraic concepts and methods such as equating and solving, 
inequality concept, variable concept, use of algebraic expressions and algebraic problem-solving (Baki, 1999; Baki 
and Kartal, 2004; Booth, 1984, 1988; Dede and Peker, 2007; English& Halford, 1995; Herscovics, 1989).  As it 
forms the basis of concepts related to "Equation", relation and function, inadequate learning of this concept can 
cause difficulties and mistakes experiencing in the functions and the other concepts (Dane, 2012).  
In their study in 2013, Didis and Erbas determined that the students are able to equate the quadratic equation 
which represents the problem, but they cannot solve this equation, besides the students have difficulty in 
factorization due to the greater coefficients of quadratic equation and they cannot find the roots of the equation.  
The purpose of this study is to examine the students’ performance in solving a quadratic equation with one 
unknown and determine their errors. As a result of the research, as can be seen from Table 3.2, the students have 
demonstrated the highest success in the 2nd question. The success rate in this question is 100%. As this question can 
be solved by directly applying a formula the students find it easy compared to the other four questions. The 
achievement of the students is quite low especially in solving the 1st problem. This rate is 30%. They have been 
unsuccessful in this question due to their lack of former information on processing radical expressions. The 
achievements of the students participating in the research in the 3rd, 4th and 5th questions are respectively, 48%, 54% 
and 61%. As these questions require interpretation the students' achievements are midlevel. As long as the students 
are instructed without teaching what the concepts mean and how to associate these concepts, the students tend to 
learn by heart and cannot develop their interpretation skills. A student who cannot associate the concepts cannot use 
his formerly learned information in newly learned information. The errors in the1st, 3rd, 4th, 5th questions result from 
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not being able to synthesize the former and new information. The teacher not only must transfer the right 
information to the students but also must help them associate the newly acquired information to their former 
information. 
The teacher organizes the information in the frame of conceptual problems and questions in order to draw 
attention of the student. The teacher helps that the students form opinions and associate these opinions to their 
earlier information. The teacher makes the student's attention concentrate on broader concepts then the broader 
concepts are divided into pieces (Asan, Gunes, 2000).  
The problems encountered by the students are determined as operation error, inability to associate conceptual 
information to operational information due to lack of understanding and just memorizing them, misconceptions and 
lack of information. As a result of this research, it is seen that the students have difficulty in quadratic equations 
required interpretation, they try to solve the questions by rote-learned information, and in addition, as they cannot 
interpret the question correctly they solve it wrongly or leave the question without completing. Therefore, 
instructing the courses by emphasizing on the concepts and the relationship between concepts are important in terms 
of increasing the students’ success. 
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